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Abstract 
 
The aim of this study was to identify specific offensive performance 
indicators that distinguish the top clubs from the others in the Male 
Honour Division of the Spanish Water Polo League. A total of 88 matches 
from the 2011-2014 seasons have been analysed. The offensive 
performance variables were divided into four groups, namely, playing 
situations, attacks outcome, origin of shots, and technical execution of 
shots. Univariate analyses (ANOVA, Kruskal-Wallis and generalised 
linear model (GLM) tests) were conducted to identify differences in the 
offensive variables between “strong”, “medium” or “weak” teams’ 
performances. A multinomial logistic regression was carried out to 
determine the variables that best distinguish the team level. The offensive 
variables that best classified the team level (61.9% of correct classification 
rate) were counterattack shots (p<0.010), goals (p<0.011), no goal shots 
(p<0.013), drive shots (p<0.020), penalties (p<0.000), and shots originated 
from zones close to goal (zone 5 (p<0.010) and 6 (p<0.000)). As a 
conclusion, this paper presents values of reference for the offensive 
variables that best distinguish between the strong, medium and weak 
teams' performances. This information can help coaches to evaluate their 
teams and to design training sessions aimed at improving their weakest 
skills. 
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1. Introduction 
 
Water polo is a sport with a growing worldwide interest, particularly for research 
purposes, with a noticeable increase in the number of recent publications (Prieto, 
Gómez, and Pollard, 2013). The available research has tried to identify the performance 
characteristics of the game for both men´s and women´s competitions (Escalante, 
Saavedra, Mansilla, and Tella, 2011; Escalante, Saavedra, Tella, Mansilla, García, and 
Domínguez, 2012; Escalante, Saavedra, Tella, Mansilla, García, and Domínguez., 2013; 
Lupo, Condello, and Tessitore, 2012a; Lupo, Tessitore, Minganti, and Capranica, 2010). 
Recently, it has been suggested that research should focus upon the development and 
utilization of performance indicators (Carling, Reilly, and Williams, 2009; Carling, 
Williams, and Reilly, 2005; Hughes, and Bartlett, 2002). The main aim of performance 
analysis is to identify the strengths and weaknesses of the water polo teams in order to 
improve their performance (Carling et al., 2009; Carling et al., 2005). Notational 
analysis is a method of registering and analysing the dynamics of a complex situation in 
a sporting context (Hughes, and Franks, 2004), which collects performance indicators. 
A performance indicator is a selection, or combination, of action variables that aims to 
define some or all the aspects of a performance. Clearly, to be useful, performance 
indicators should relate to successful performance or outcome (Hughes, and Bartlett, 
2002). To date, a small number of studies have attempted to provide indicators of water 
polo team performance through the comparison of winning and losing teams in short 
term competitions (Escalante et al., 2011; Escalante et al., 2012; Escalante et al., 2013; 
Lupo, Condello, and Tessitore, 2014) such as the Olympic Games, World 
Championships, and European Championships. In men´s games, eight game-related 
statistics: shots, extra player shots, 5-m shots, and assists (offensive efficacy), blocked 
shots, goalkeeper-blocked shots, goalkeeper-blocked extra player shots, and goalkeeper-
blocked 5m shots (defensive efficacy), were considered (Escalante et al., 2011) in order 
to analyse the differences between winning and losing teams in the final phase of the 
2008 Olympic Games held in Beijing. Also, offensive performance indicators i.e. centre 
goals, power-play goals, counterattack goal, assists, offensive fouls, steals, blocked 
shots, and won sprints, and defensive indicators, i.e. goalkeeper-blocked shots, 
goalkeeper-blocked inferiority shots, and goalkeeper-blocked 5m shots (Escalante et al., 
2013), were used to establish the differences between performances in international 
championships and their relationship with the phases of competition. The losing teams 
performed more even actions, whereas winning teams performed more counterattacks 
(Lupo et al., 2012a). Power-play actions were more frequent in closed games than 
unbalanced games (Lupo et al., 2012a). A margin of victory (balanced with difference ≤ 
3 goals, and unbalanced with difference > 3 goals) has been introduced to minimise the 
effect of the situational nature inherent in other teams (Lupo et al., 2012a) as a 
measurement of match outcomes in performance analysis. However, selecting matches 
from a one-off tournament means that the selected teams (successful and unsuccessful) 
are not balanced in terms of the strength of opposition and number of matches played. 
Moreover, the findings should be approached with caution as the results have been 
gained through analysis of limited numbers of teams, and as such, may not be 
applicable to all teams. These factors are likely to influence a team´s performance, and 
may therefore contribute to the differences found in existing studies. Thus, the 
performance in a regular season in water polo has been analysed by different authors 
(García, Touriño, and Iglesias, 2015; Lupo, Minganti, Cortis, Perroni, Capranica, and 
Tessitore, 2012b; Lupo et al., 2010; Lupo, Tessitore, Minganti, King, Cortis, and 
Capranica, 2011) by examining the offensive performance indicators that discriminate 
between match scores. The favourable games had averages that were significantly 
higher for counterattacks and counterattack shots, goals, and shots from zone 5 and 6, 
whereas unfavourable games had significantly higher averages in even attacks and even 
shots, no goals shots, and shots originated from zone 3 and 4 (García et al., 2015).  
 
Although previous studies have reported relevant findings in water polo performance 
analysis, these are limited to analyzing the differences depending on the match score. 
However, in other sports such as football or basketball (Lago, and Lago, 2010; 
Mikolajec, Maszczyk, and Zajac, 2013; Sampaio, Lago, and Drinkwater, 2010), several 
studies have searched for the differences between strong and weak teams depending on 
their final classification in the competitions. It seemed, therefore, that a statistical 
analysis of water polo matches bearing in mind the differences between strong, medium 
and weak teams could be of some avail. 
 
Having pointed out the limitations of the existing research in water polo, the aim of the 
present study is to identify specific offensive performance indicators that discriminate 
the top level clubs from the others in the Spanish Water Polo League, Male Honour 
Division (hereafter, MHD) during three regular seasons. This paper uses summative 
season long performance comparisons in an attempt to identify specific performance 
indicators which may be useful in training plans and competition direction, and 
therefore, of great interest for coaches and players. 
 
 
2. Methods 
 
2.1. Sample 
A notational analysis was performed on 88 men´s water polo matches (2 performances 
per match, totalling 176) corresponding to 10 teams from the Spanish Professional 
Water Polo League (MHD) during 3 seasons (2011-2014). In this sample, 28 results 
were per strong level teams, 66 ones are per medium level teams and 82 corresponded 
to weak level teams. 
 
The study included 26 independent variables (Table 1) which were selected as potential 
offensive performance indicators in agreement with elite team managers and according 
to a revised bibliography. These variables have been used before in different research 
studies (Escalante et al., 2012; Hraste, Dizdar, and Trninic, 2010; Lupo et al., 2014). 
The dependent variable was the level (strong, medium, and weak) of the team based on 
points at the end of the season. In order to control for team level, an automatic 
classification analysis (k-means clustering) was performed as in Marcelino, Mesquita, 
and Sampaio (2011). The number of clusters was fixed at three (k=3) and the variable 
used was points at the end of the competition. The first cluster was labelled “strong” 
and included the first and second ranked teams (2011-2012 season) and the first ranked 
team (2012-2013 and 2013-2014 seasons). The second cluster was labelled “medium” 
and included the third and fourth ranked teams (2011-2012 season) and second, third 
and fourth ranked teams (2012-2013 and 2013-2014 seasons). The third cluster, labelled 
“weak”, included the six lowest ranked teams (2011-2014 seasons).  
 
The matches were recorded by a video camera positioned at a side of the pool, at the 
level of the midfield line. A match analysis system (LongoMatch, System version 
0.20.8, Barcelona, Spain) was used for the notational analysis. 
 
The inspection and its related search were made by the same researcher to avoid bias. 
Data reliability was assessed through intra- and inter-observer testing procedures 
(James, Taylor, and Stanley, 2007). Intra-observer reliability was assessed by the 
second author of this study, an experienced observer with more than 200 analysed water 
polo matches. Three randomly selected matches were coded and, after a 6-week period, 
the matches were re-analysed with the data being compared with those of the original 
coding sessions. The third author of this study, after two weeks training in data 
collection, completed inter-observer reliability testing. He coded each of the three 
matches, and his data were compared with those of the experienced observer´s first 
coding session. Intra- and inter-observer agreement were evaluated via Kappa Cohen 
index, and the Kappa indexes were 0.97 and 0.79, respectively. 
 
Table 1. List of potential performance indicators clustered in five groups 
Groups Potential performance indicators Definition 
Attacks in relation to the different 
playing situations  
(“Attack Situation”) 
% Even attacks (EA) Percentage of even attacks respect to total attacks  
% Power-play (PO) Percentage of power-play attacks respect to total attacks  
% Counterattack (CO) Percentage of counterattack attacks respect to total attacks  
% Penalties  (PE) Percentage of penalties attacks respect to total attacks 
Shots in relation to the different 
playing situations 
(“Shot Situation”) 
% Even shots (ES) Percentage of even shots respect to total shots  
% Power-play shots (POS) Percentage of power-play shots respect to total shots  
% Counterattack shots (COS) Percentage of counterattack shots respect to total shots  
% Penalties shots (PES) Percentage of penalties shots respect to total shots 
Attacks outcome 
 (“Outcome”) 
% Goals (G) Percentage of goals respect to total attacks 
% No goal shots (NG) Percentage of no goal shots respect to total attacks  
% Exclusions (EX) Percentage of exclusions achieved respect to total attacks 
% Penalties achieved  (PEAC) Percentage of penalties achieved respect to total attacks 
% Offensive fouls (OF) Percentage of offensive fouls respect to total attacks  
% Lost possessions (LP) Percentage of lost possessions respect to total attacks 
Origin of shots (see Figure 1) 
(“Zone”) 
% Shots zone 1 (S1) Percentage of shots originated from zone 1 respect to total shots 
% Shots zone 2 (S2) Percentage of shots originated from zone 2 respect to total shots 
% Shots zone 3 (S3) Percentage of shots originated from zone 3 respect to total shots 
% Shots zone 4 (S4) Percentage of shots originated from zone 4 respect to total shots 
% Shots zone 5 (S5) Percentage of shots originated from zone 5 respect to total shots 
% Shots zone 6 (S6) Percentage of shots originated from zone 6 respect to total shots  
Technical execution of shots 
(“Flakes”) 
% Drive shots (DS) Percentage of drive shots respect to total shots  
% Shots after 1 flakes (S1F) Percentage shots after 1 flake respect to total shots  
% Shots after 2 flakes (S2F) Percentage of shots after 2 flakes respect to total shots  
% Shots more than 2 flakes (SM2F) Percentage of shots more than 2 flakes respect to total shots  
 
 
Figure 1. Schema of the division of the court according to 6 zones (Lupo et al., 2012a) 
 
 
2.2. Statistical analysis  
In order to identify differences in the offensive performance variables between “strong”, 
“medium” or “weak” teams’ performances, different tests were carried out: One-way 
ANOVA was used to compare means between the three groups, Kruskal-Wallis test to 
compare medians, and GLM with binomial response checked differences for the 
percentage variables. A significance level of 5% was considered.  
 
Subsequently, a multinomial logistic regression was performed. The dependent variable 
was the offensive team level, the independent variables were the potential offensive 
performance indicators, and a variable selection method (forward stepwise method) was 
applied. The model equations were used for classification into a level from the selected 
offensive performance indicators. The “correct classification rate” within each category, 
and overall, provided a measure of the predictive ability of the model. Also, the pseudo-
R2 coefficients (Cox and Snell, Nagelkerke or McFadden) were calculated to measure 
the quality of fit of the model (the closer to 1, the better). Finally, the likelihood ratio 
test was used to test the joint significance of all predictors. All statistical analyses were 
performed using SPSS software release 18.0 (SPSS Inc., Chicago, IL, USA). 
 
 
3. Results 
 
Table 2 present basic descriptors of offensive performance variables according to team 
level (weak, medium and strong levels) in men’s games, together with the 
corresponding one dimensional tests results. Since there were sixteen variables that 
differed between the team levels, sixteen offensive performance indicators were 
identified. These indicators with statistically significant differences between levels were 
EA (p<0.001), CO (p<0.001), G (p<0.001), ES (p<0.001), COS (p<0.001), S6 
(p<0.001), PEAC (p<0.01), S2 (p<0.01), S3 (p<0.01), PE (p<0.05), NG (p<0.05), PES 
(p<0.05), S4 (p<0.05), S5 (p<0.05), DS (p<0.05), S2F (p<0.05). 
 
The results of the stepwise multinomial logistic regression are presented in Table 3. The 
percentages of correct classification were 75% strong level, 74.4% weak level and 
40.9% medium level, obtaining 61.9% of correct classification in global. The variables 
that were selected as predictors to model the team level were S6 (p<0.001), PEAC 
(p<0.001), NG (p<0.01), COS (p<0.01), S5 (p<0.01), DS (p<0.01), G (p<0.05). 
 
 
4. Discussion 
 
This study provides new information about the offensive performance indicators that 
differentiate between the level team (weak, medium and strong). Although summative 
season long performance comparisons between teams have been considered a limitation 
by different authors (Lago, 2009; Taylor, Mellalieu, James, and Shearer, 2008; Tucker, 
Mellalieu, James, and Taylor, 2005) this type of study can provide general values which 
further an understanding of water polo and may be viewed as normative values to the 
design of training sessions (Lago, and Lago, 2010). The data processed allowed us to 
identify 16 critical variables that were differentiated by the level of the offensive team. 
Despite the importance of close games in elite water polo, the research focusing in these 
games type is limited (García et al., 2015). 
 
 
On the other hand, the multinomial logistic regression allows us to reduce the offensive 
performance variables to seven performance indicators (G, COS, S6, PEAC, NG, S5, 
DS). The percentages of correct classification were 75% strong level, 74.4% weak level 
and 40.9% medium level, obtaining 61.9% of correct classification in global.  
 
The results indicate that strong level teams made more counterattacks, counterattack 
shots, goals, penalties achieved, shots originated from zone 5 and 6 and shots after 2 
flakes than the weak level teams. Conversely, strong level teams made less even attacks, 
even shots, no goals shots, shots originated from zone 2 and 4, and drive shots than the 
weak level teams.  
 
In this study, the strong level teams performed more counterattacks than those of the 
weak level teams. The literature on men´s water polo reported that the winning teams 
(>3 goals) made more counterattacks and counterattack shots, conversely made less 
even attacks and even shots than losing teams (García et al., 2015; Lupo et al., 2012a; 
Lupo et al., 2014). The counterattack is favoured by factors such as swim speed and 
quick reaction in attack and defensive actions as anticipation or interception. In the 
same way, results which highlight the importance of the counterattack were found in 
other sports such as handball (Bilge, 2012).  
Table 2. Basic statistics (means ± standard deviation, median), comparison of means ANOVA test, Kruskal Wallis test (K-W), Generalized 
Linear Models test (GLM) and effect size (η2), for each offensive performance variable depending on the team level (weak,  medium and 
strong) 
 Weak level Medium level Strong level Anova K-W GLM  
 M±SD Med M±SD Med M±SD Med F CHI CHI η2 
% Even attacks (EA) 72.7±7.6  72.4  71.3±6.3 71.0 64.4±8.9  61.7 13.4*** 17.5*** 36.1*** .13 
% Power-play (PO) 17.7±4.6  17.7  18.2±4.5 18.3  17.4±4.6  16.9 .4 .8 .4  
% Counterattack (CO) 8.2±5.1 7.9  8.6±4.6  8.3  15.3±8.4  15.4 18.0*** 18.3*** 62.6*** .17 
% Penalties  (PE) 1.5±1.8  .8  1.9±2.1  2.0  2.8±2.3  2.1 4.3* 6.5* 8.5* .05 
% Goals (G) 15.2±5.5  14.9  18.3±5.6  18.3  21.8±7.5 21.6  13.9*** 21.4*** 34.6*** .14 
% No goal shots (NG) 38.7±8.5  37.5  36.5±6.8  36.8  36.0±7.2 34.3 2.1 3.1 6.0*  
% Exclusions (EX) 16.8±4.4  17.0  17.2±4.0  17.5  16.1±3.8 16.4  .7 1.8 .9  
% Penalties achieved  (PEAC) 1.5±1.8  .8  1.8±2.1  2.0  2.9±2.2  2.2  5.2** 8.1* 10.2** .05 
% Offensive fouls (OF) 10.8±4.7  10.2  10.5±4.3  10.3  8.7±4.8  7.9  2.2 4.9 5.0  
% Lost possessions (LP) 16.9±6.3  16.0  15.6±5.2  15.5  14.5±5.3 13.4  2.2 3.7 4.6  
% Even shots (ES) 59.8±11.7  58.5  57.5±10.1 56.4  48.9±14.4  49.1  9.2*** 12.3** 31.4*** .10 
% Power-play shots (POS) 28.9±9.2  27.7  28.8±9.0 28.5  27.3±10.0  27.5 .3 1.1 .8  
% Counterattack shots (COS) 8.7±5.9 7.7  10.2±5.8 9.8  18.9±12.5 19.7  20.9*** 16.6*** 65.5*** .20 
% Penalties shots (PES) 2.8±3.5  1.6  3.5±3.8  3.5  5.0±4.2  3.6  3.4* 4.7 7.0*  
% Shots zone 1 (S1) 7.5±5.8  7.1  7.8±5.0  7.7  9.2±5.2  8.5  1.1 2.1 2.8  
% Shots zone 2 (S2) 19.3±7.9  19.2  18.9±7.3  18.5  13.8±5.6  15.2  6.2** 11.5** 13.9** .07 
% Shots zone 3 (S3) 30.6±8.7  29.2 30.8±8.5  30.4 24.5±9.8  23.3 5.8** 9.5** 13.6** .06 
% Shots zone 4 (S4) 17.6±8.6  18.6  16.0±7.4  15.7  13.8±6.6  13.3 2.7 6.3* 6.3*  
% Shots zone 5 (S5) 9.1±5.7  8.0  9.7±5.7  9.0  12.7±5.4  12.7  4.3* 8.1* 8.4* .05 
% Shots zone 6 (S6) 16.1±8.5 15.3  17.2±8.5  16.0  26.0±8.7  28.3  14.5*** 23.0*** 38.7*** .14 
% Drive shots (DS) 68.9±9.9  69.1 66.9±10.5  66.7  62.2±10.8  61.7  4.4* 8.2* 11.5** .05 
% Shots after 1 flakes (S1F) 21.3±8.7  20.0  20.8±7.9  19.3  24.5±9.3 25.1  2.0 3.9 4.3  
% Shots after 2 flakes (S2F) 5.8±5.1  4.4  7.2±5.0  7.1  8.3±4.9  7.3  3.0* 6.4* 9.0* .03 
% Shots more than 2 flakes (SM2F) 4.0±3.6  3.8  5.0±4.3  3.7  5.2±4.3 3.9  1.5 1.3 2.5  
* P<.05, ** P<.01, ***P<.001 
 
 
Table 3. Results of stepwise multinomial logistic regression 
Variable Weak Level Medium Level Likelihood ratio test 
 Exp (B)    Sig. Exp (B)   Sig      Chi-square Df   Sig. 
% Shots zone 6 (S6) .821 .000*** .837 .000*** 28.541 2 .000*** 
% Penalties achieved  (PEAC) .501 .000*** .551 .001** 17.327 2 .000*** 
% No goal shots (NG) .836 .005** .856 .012* 8.692 2 .013* 
% Goals (G) .838 .023* .930 .032* 9.011 2 .011* 
% Counterattack shots (COS) .886 .007** .909 .021* 9.311 2 .010* 
% Shots zone 5 (S5) .833 .005** .844 .008** 9.204 2 .010* 
% Drive shots (DS) 1.095 .009** 1.070 .043* 7.832 2 .020* 
 Likelihood ratio test of the model 
Chi squared 94.289 
Df 14 
Sig.         .000*** 
 Pseudo R-squared 
Cox y Snell .415 
Nagelkerke .477 
McFadden .264 
 Correct Classification Rate 
% Weak 74.4 
% Medium 40.9 
% Strong 75.0 
% Global 61.9 
* P<.05, ** P<.01, ***P<.001 
Another relevant technical aspect of the MHD water polo matches is the different 
occurrence of the penalty achieved, with the strong teams performing more penalty 
attacks, suggesting either a lower ability of the weak level teams to oppose the offensive 
teams or a higher ability of the strong level teams to quickly and effectively finalise 
their offensive attacks. These findings highlight a better technical and tactical quality of 
the centre forward, which usually causes the most expulsions and penalties (Lupo et al., 
2012b). This performance indicator provides new knowledge compared to previous 
studies that differentiated by match score (Lupo et al., 2012; García et al., 2015).  
As regards the shots origin, it can help to improve knowledge of the best technical and 
tactical ability to approach the goal, which could offer higher opportunities to score 
(Lupo et al., 2010). In the current study, the strong level teams performed more shots 
from inside the five-metre area (zones 5 and 6) than the weak level teams. These results 
suggest that the strong teams are more capable of penetrating the centre of the five-
meter area and the weak teams are not skilled enough to defend, in the same way as 
other studies have shown (García et al., 2015; Lupo et al., 2012b). In higher level 
handball competitions, pivot shots (a similar position to the centre forward in water 
polo) were higher than in lower-level competitions, while shots from the arc (outside 
area) were lower (Bilge, 2012). The special influence of the centre forward on the shots 
origin, on the achievement of expulsions and penalties, etc. is related to a line of 
research where the aim is to observe and to compare the technical and tactical indicators 
that differentiate the centre forward player from the other players (Lozovina, Pavicic, 
and Lozovina, 2004; Lupo et al., 2012b). 
 
Finally, consistent with the literature (Lupo et al., 2010; Lupo et al., 2011), we have 
found that the most frequently performed technical shot was the drive shot. In 
particular, it could be inferred that this type of shot provides the best opportunity to end 
the action quickly, which is useful to limit the opponents’ defensive counterattack 
(Lupo et al., 2012a). Moreover, the findings of this study reveals that the strong level 
teams performed more shots after 2 flakes than weak level teams, while the latter 
performed more drive shots than strong level teams. A possible explanation for these 
facts could be the different technical quality of the teams, given that the executions of 
the shots give us an idea of the technical quality of the players and the defensive system 
used by opposing teams, as well as the goalkeeper quality.  
 
 
5. Conclusions 
 
This paper presents values of reference for the offensive performance variables that best 
distinguish between the strong, medium and weak teams' performances. The offensive 
performance indicators that better differentiated the teams by level were the following: 
counterattacks, even attacks, penalties, even shots, counterattack shots, penalties shots, 
goals, no goals shots, penalties achieved,  shots originated from zone 2, 3, 4, 5 and 6, 
drive shots and shots after 2 flakes. This information can help coaches to evaluate their 
teams and to design training sessions aimed at improving their weakest skills. 
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